Regulation of phospholipid synthesis by intracellular phospholipases in fetal rabbit type II pneumocytes.
Exposure of fetal type II pneumocytes to phospholipase A2 inhibitors led to significantly reduced choline uptake and decreased synthesis of total and disaturated phosphatidylcholines from both [methyl-14C]choline and [9,10(n)-3H]palmitate precursors. The percentage of the total synthesized phosphatidylcholine recovered as disaturated phosphatidylcholine was increased when compared to that in control cultures, suggesting that unsaturated phosphatidylcholine synthesis was reduced to a greater extent than that of the disaturated species. Synthesis of sphingomyelin and phosphatidylethanolamine from labeled palmitate was also reduced, whereas that of phosphatidylinositol and phosphatidylglycerol was significantly increased. Addition of phospholipase C resulted in increased synthesis of phosphatidylcholine from both labeled precursors; no significant changes were found in synthesis of most of the other 3H-labeled lipids. Added phospholipase A2 did not lead to any changes in either choline or palmitate incorporation. However, when melittin (a phospholipase A2 activator) was added to the cultures, greater incorporation of both palmitate and choline was observed, along with a significant increase in the percentage of total cellular radioactivity in 14C-labeled lipids, indicating also stimulation of phosphatidylcholine synthesis. A marked increase in CTP: phosphorylcholine cytidylyltransferase activity was found after treatment of the cultures with phospholipase C. Exposure to quinacrine also increased the activity of this enzyme. Addition of phospholipase C and melittin to prelabeled pneumocyte cultures accelerated degradation of cell phospholipids and the release of free fatty acids as the main degradation products. These findings suggest that intracellular phospholipases are regulators of synthesis of surfactant phospholipids in fetal type II pneumocytes, and that activation or inhibition of these phospholipases could represent a mechanism through which hormones and pharmacological agents modify surfactant and other phospholipid synthesis.